Uridine diphosphate galactose 4-epimerase: nucleotide and 8-anilino-1-naphthalenesulfonate binding properties of the substrate binding site.
Escherichia coli UDP-galactose 4-epimerase in its native form (epimerase.NAD) binds 8-anilino-1-naphthalenesulfonate (ANS) at one tight binding site per dimer with a dissociation constant of 25.9 +/- 2.1 micrometer at pH 8.5 and 27 degrees C. This appears to be the substrate binding site, as indicated by the fact that ANS is a kinetically competitive reversible inhibitor with a Ki of 27.5 micrometer and by the fact that ANS competes with UMP for binding to the enzyme. Upon binding at this site the fluorescence quantum yield of ANS is enhanced 185-fold, and its emission spectrum is blue shifted from a lambdamax of 515 to 470.nm, which suggests that the binding site is shielded from water and probably hydrophobic. Competitive binding experiments with nucleosides and nucleotides indicate that nucleotide binding at this site involves coupled hydrophobic and electrostatic interactions. The reduced form of the enzyme (epimerase.NADH) has no detectable binding affinity for ANS. The marked difference in the affinities of the native and reduced enzymes for ANS is interpreted to be a manifestation of a conformational difference between these enzyme forms.